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(57) ABSTRACT

A power tool includes a housing containing a motor, an
output member configured to be driven by the motor to
perform an operation on a workpiece, and a handle having
a first end portion coupled to the housing and a second end
portion. A base is coupled to the second end portion of the
handle. A light emitting assembly is pivotably coupled to the
base. The light emitting assembly is configured to be oper-
able in a first mode to illuminate a workpiece and a second
mode to indicate a condition of the power tool responsive to
the power tool signaling the condition to the light emitting
assembly.
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LIGHT EMITTING ASSEMBLY FOR A
POWER TOOL

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation application of U.S.
patent application Ser. No. 17/661,432, filed Apr. 29, 2022,
and titled “Light Emitting Assembly For A Power Tool,”
which claims priority to U.S. Provisional Application No.
63/201,611, filed May 6, 2021, and titled “Pivoting Light
Emitting Assembly For A Power Tool,” both of which are
incorporated by reference herein in their entireties.

TECHNICAL FIELD

This description relates to a light emitting assembly for a
power tool.

BACKGROUND

Certain power tools may have a light assembly for illu-
minating a workpiece. Certain power tools may have a
separate light assembly for indicating a condition or a
parameter of power tool operation.

SUMMARY

According to one general aspect, a power tool includes a
housing containing a motor, an output member configured to
be driven by the motor to perform an operation on a
workpiece, and a handle having a first end portion coupled
to the housing and a second end portion. A base is coupled
to the second end portion of the handle. A light emitting
assembly is pivotably coupled to the base. The light emitting
assembly is configured to be operable in a first mode to
illuminate the workpiece and a second mode to indicate a
condition of the power tool responsive to the power tool
signaling the condition to the light emitting assembly.

Implementations may include one or more of the follow-
ing features. For example, the light emitting assembly may
include a first light unit that illuminates in the first mode and
a second light unit that illuminates in the second mode. In
some implementations, the first light unit comprises a first
LED. In some implementations, the second light unit com-
prises a plurality of second LEDs. In some implementations,
the light emitting assembly includes an isolator that isolates
an illumination of the first light unit from an illumination of
the second light unit. In some implementations, the light
emitting assembly includes a front surface that faces gen-
erally toward the workpiece and a top surface transverse to
the front surface that faces generally toward the housing. In
some implementations, in the second mode, the second light
unit illuminates through both the front surface and the top
surface of the light emitting assembly. In some implemen-
tations, the top surface includes indicia with a transparent or
translucent portion through which the second light unit
illuminates in the second mode. In some implementations, in
the first mode, the first light unit illuminates only through the
front surface of the light emitting assembly.

In some implementations, the light emitting assembly
includes an isolator configured to isolate light from the first
light unit from light from the second light unit. In some
implementations, the isolator is configured to direct light
from the first light unit toward the front surface and to direct
light from the second light unit toward the front surface and
the top surface.
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In some implementations, the first light unit has a first
light quality and the second light unit has a second light
quality that is different from the first light quality. In some
implementations, the first light quality includes a first color
and the second light quality includes a second color that is
different from the first color. In some implementations, the
first light quality includes a first brightness and the second
light quality includes a second brightness that is different
from the first brightness. In some implementations, the first
light quality includes a steady light and the second light
quality includes a flashing light.

In another aspect, a power tool includes a housing con-
taining a motor, an output member configured to be driven
by the motor to perform an operation on a workpiece, a
handle having a first end portion coupled to the housing and
a second end portion, and a base coupled to the second end
portion of the handle. The power tool includes a light
emitting assembly coupled to the base and includes a front
surface that faces generally toward the workpiece and a top
surface transverse to the front surface that faces generally
toward the housing. The light emitting assembly is config-
ured to be operable in a first mode in which light having a
first light quality that is emitted only from a front surface of
the light emitting assembly toward the workpiece to illumi-
nate the workpiece and in a second mode in which light
having a second light quality is emitted from both the front
surface and the top surface of the light emitting assembly.

Implementations may include one or more of the follow-
ing features. For example, the light emitting assembly may
include a first light unit that illuminates in the first mode, a
second light unit that illuminates in the second mode, and an
isolator configured to isolate light from the first light unit
from light from the second light unit. In some implementa-
tions, the second mode may indicate a condition of the
power tool responsive to the power tool signaling the
condition to the light emitting assembly.

In another general aspect, a power tool includes a housing
containing a motor, an output member configured to be
driven by the motor to perform an operation on a workpiece,
a handle having a first end portion coupled to the housing
and a second end portion, and a base coupled to the second
end portion of the handle. The power tool includes a light
emitting assembly coupled to the base and including a front
surface that faces generally toward the workpiece, a top
surface transverse to the front surface that faces generally
toward the housing, a first light unit received in the light
emitting assembly, a second light unit received in the light
emitting assembly, and an isolator received in the light
emitting assembly. The isolator is configured to direct light
from the first light unit toward the front surface, to direct
light from the second light unit toward the front surface and
the top surface, and to isolate the light from the first light
unit from the light from the second light unit.

Implementations may include one or more of the follow-
ing features. For example, the light emitting assembly may
be configured to be operable in a first mode to illuminate the
workpiece and a second mode to indicate a condition of the
power tool responsive to the power tool signaling the
condition to the light emitting assembly.

The details of one or more implementations are set forth
in the accompanying drawings and the description below.
Other features will be apparent from the description and
drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an example power tool
having a light emitting assembly according to an example
implementation.



US 12,338,989 B2

3

FIG. 2a is a perspective view the light emitting assembly
and power tool user interface from the power tool of FIG. 1
in an example illumination mode.

FIG. 2b is a perspective view the light emitting assembly
and power tool user interface from the power tool of FIG. 1
in an example indicator mode.

FIG. 3 is a perspective view the light emitting assembly
from the power tool of FIG. 1.

FIG. 4 is an exploded view of the light emitting assembly
of FIG. 3 including an assembled view of the lens assembly
and an assembled view of the PCB and isolator assembly.

FIG. 5 is an exploded view of the light emitting assembly
of FIG. 3 including an exploded view of the lens assembly
and an exploded view of the PCB and isolator assembly.

FIG. 6a is an exploded view of the light emitting assem-
bly of FIG. 3 from the front housing perspective and
including an assembled view of the isolator overmolded
onto the LED PCB.

FIG. 65 is an exploded view of the light emitting assem-
bly of FIG. 3 from the rear housing perspective and includ-
ing an assembled view of the isolator overmolded onto the
LED PCB.

FIG. 7a is a front perspective view of the lens assembly
of FIG. 4.

FIG. 76 is a rear perspective view of the lens assembly of
FIG. 4.

FIG. 8a is a front perspective view of the lens of FIG. 7a.

FIG. 8b is a rear perspective view of the lens of FIG. 75.

FIG. 9a is a front perspective view of the lens holder of
FIG. 7a.

FIG. 95 is a rear perspective view of the lens holder of
FIG. 7b.

FIG. 10a is a front perspective view of the isolator
overmolded onto the LED PCB of FIG. 4.

FIG. 105 is a rear perspective view of the isolator over-
molded onto the LED PCB of FIG. 4.

FIG. 11aq is a front perspective view of the isolator of FIG.
10a.

FIG. 115 is a rear perspective view of the isolator of FIG.
105.

FIG. 12a is a cross section view of the lens assembly of
FIG. 3 taken along Plane A.

FIG. 124 is a cross section view of the lens assembly of
FIG. 3 taken along Plane B.

FIGS. 13a and 135 illustrate another example power tool
having a light emitting assembly according to another
example implementation.

FIGS. 14a and 145 are perspective views of the light
emitting assembly of FIGS. 134 and 1364.

FIGS. 15a and 156 are exploded views of the light
emitting assembly of FIGS. 134 and 1364.

FIG. 16aq is a perspective view of another example of a
light emitting assembly for a power tool.

FIG. 165 is a perspective cut away view illustrating the
isolator of the light emitting assembly of FIG. 16a.

FIGS. 16¢ and 16d are front and rear perspective views,
respectively, of the isolator of FIG. 165.

FIG. 16e is an exploded view of the light emitting
assembly of FIG. 16a with one example isolator.

FIG. 16f'is an exploded view of the light emitting assem-
bly of FIG. 16a with another example isolator.

FIGS. 16g and 167 illustrate the light emitting assembly
of FIG. 16a coupled to a power tool and being pivoted
between two positions.

FIGS. 16i and 16; illustrate example label options for the
top surface of the light emitting assembly of FIG. 16a.
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FIGS. 17a-17d illustrate an example pivoting mechanism
for a light emitting assembly in a power tool.

FIG. 18a is a perspective view of another example of a
power tool with a light emitting assembly.

FIGS. 186-18¢ illustrate an example illumination mode
and indicator mode for the light emitting assembly of FIG.
18a.

FIG. 19a is a perspective view of another example of a
power tool with a light emitting assembly.

FIGS. 196-19¢ illustrate an example illumination mode
and indicator mode for the light emitting assembly accord-
ing of FIG. 19a.

FIG. 20 illustrates an example light emitting assembly for
a power tool according to another example implementation.

FIGS. 21a-21¢ illustrate example areas of illumination for
the light emitting assembly of FIG. 20.

DETAILED DESCRIPTION

This document describes a light emitting assembly
coupled to a power tool that has both an illumination
function to illuminate a workpiece and a separate indicator
function to indicate a condition or parameter encountered
during operation of the power tool. The light emitting
assembly includes a combination of an illumination light
unit (e.g., one or more LEDs) to illuminate a workpiece or
work area and an indicator light unit (e.g., one or more
LEDs) to indicate a condition or parameter encountered by
the power tool, where the indicator light unit is visible to the
end user. That is, the end user does not need to remove the
power tool from the workpiece or its current position to see
the indicator light unit, which indicates a condition or
parameter encountered by the power tool. The light emitting
assembly may emit light from multiple surfaces of the light
emitting housing portion of the light emitting assembly.

As mentioned above, the indicator function on the light
emitting assembly is configured to illuminate when a con-
dition or parameter is encountered during operation of the
power tool. In one example implementation, when the power
tool encounters a kickback of the tool housing if the bit binds
in the workpiece or if the user loses control of the tool, the
power tool is designed to shut off power to the motor in
response to detecting such a condition. When this condition
is encountered, the indicator function on the light emitting
assembly illuminates in a manner such that the indication is
visible to the end user. The light emitting assembly may use
different color LEDs to distinguish between the illumination
function and the indicator function. In some implementa-
tions, the assembly may use a different pattern of light
sequences to indicate different conditions encountered dur-
ing operation of the power tool such that the end user can
determine the particular condition from the specific light
pattern being made visible to the end user. These and other
features are described in more detail below with respect to
the figures and the claims.

FIG. 1 is an example power tool 100 having a light
emitting assembly 5 according to an example implementa-
tion. The power tool 100 includes, among other components,
a housing 2 containing a motor (not shown), an output
member (e.g., a chuck) configured to be driven by the motor
to perform an operation on a workpiece (e.g., drilling a hole
or inserting a threaded fastener), a handle 8 having a first end
portion 9 coupled to the housing and a second end portion
11, and a base 13 coupled to the second end portion 11 of the
handle. The base 13 may include a battery receptacle portion
12 (also referred to as battery receptacle) configured to
receive a battery for providing electrical energy to the power
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tool. The light emitting assembly 5 includes a light emitting
housing 10 that may be pivotably coupled to the base 13 and,
more specifically in some implementations, to the front of
the battery receptacle 12 below the handle 8. The light
emitting assembly 5 is configured to pivot within the base 13
through various angular positions. That is, the light emitting
assembly 5 is rotatable by the end user within its position in
the base 13. In this manner, the end user may rotate the light
emitting assembly 5 through the various angular positions
and direct the illumination from the light emitting assembly
5 at desired position such that it illumines a workpiece or
work area. In some implementations, the light emitting
assembly 5 may rotate freely within the base 13 through the
range of angular positions. In some implementations, the
light emitting assembly 5 may be include detents or stops for
stopping rotation of the light emitting assembly at one or
more discrete positions relative to the base 13. In this
manner, the end user may retain the light emitting assembly
5 in a desired position. In yet other implementations, the
light emitting assembly may not be pivotable and may have
a fixed orientation relative to the base 13.

In some implementations, the base 13 may not include a
battery receptacle 12. For example, in some implementa-
tions, the battery receptable 12 may be located elsewhere on
the power tool 100. In some implementations, the power tool
100 may not include a battery receptacle. For instance, the
power tool may include a built-in battery or the power tool
may be a corded power tool without a battery.

While FIG. 1 illustrates the example power tool 100 as a
drill/driver, it is understood that the light emitting assembly
5 may be incorporated into other power tools to provide both
an illumination function and an indicator function, as
described in this document. Other power tools may include,
without limitation, hammer drills, rotary hammers, screw-
drivers, impact drivers, impact wrenches, reciprocating
saws, circular saws, grinders, polishers, nailers, and staplers.

Referring also to FIGS. 2a-64, the light emitting housing
10 includes an enclosure 14 with pivot projections 16 on
either side, a front window 18, and a top surface 20 with two
openings 25 in the top surface 20. The two openings 25 in
the top surface 20 enable light from one or more LEDs to
shine through as part of the indicator function, as described
in more detail below. Received in the enclosure 14 is a lens
assembly 22, which includes a lens 30 and a lens holder 32.
The lens 30 may form a front surface in the front window 18.
The top surface 20 is transverse to the front surface formed
by the lens 30 in the front window 18. The lens 30 includes
a center lens portion 33 and two side lens portions 35. The
lens and/or lens portions may comprise a transparent or
translucent cover that may or may not refract, reflect,
diffuse, focus, or otherwise treat light rays extending there-
through. Also received in the enclosure 14 and disposed
behind the lens assembly 22 is a LED printed circuit board
(PCB) and isolator assembly 36. The LED PCB and isolator
assembly 36 includes an isolator 38, a LED PCB 40 with
connector wires 42, and a heatsink 44. A rear housing cover
46 secures the lens assembly 22 and the LED PCB and
isolator assembly 36 in the enclosure 14 of the light emitting
housing 10.

Mounted or otherwise secured to the LED PCB 40 is a
central illumination light unit 47 (e.g., one or more suffi-
ciently bright white LEDs) and an indicator light unit (e.g.,
one more colored LEDs such as red LEDs) 48 disposed on
lateral sides of the illumination light unit 47 outside the outer
periphery of the center lens portion 33. The illumination
light unit 47 may include a central white LED that aligns
with and/or is centered with the center lens portion 33. The
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indicator light unit 48 may include two colored LEDs that
align with the two side lens portions 35 with one colored
LED aligning with one side lens portion. The center lens
portion 33 may include a textured or honeycomb pattern on
its front surface to help diffuse light from the illumination
light unit 47.

Referring also to FIGS. 2a and 24, the power tool 100
includes a user interface 50 to control the operation of the
illumination mode of the light emitting assembly 5. The user
interface 50 is disposed on the top surface of the battery
receptacle 12 in a power tool PCB housing 52, which houses
the power tool main control PCB 54. The LED PCB 40
connector wires 42 connect to the power tool main control
PCB 54. The user interface 50 includes a selector button 56,
which in some implementations may be a push button where
multiple selections or depressions of the selector button 56
select and cycle through different illumination modes. The
user interface 50 also includes one or more (e.g., 3) indicator
LEDs 58 to indicate the different illumination modes.

The light emitting assembly 5 may be operable in an
illumination mode (FIG. 2a) or an indicator mode (FIG. 25).
In the illumination mode, only the illumination light unit 47
with the white LED is illuminated as controlled through the
selector button 56 on the user interface 50. White light
shines through the center lens portion 33 substantially along
arrow A in a spotlight fashion to illuminate a workpiece or
work area. The illumination mode may include different
illumination modes of operation as controlled by the end
user through use of the selector button 56. For example,
illumination modes of operation may include different levels
(e.g., low, medium, high) of brightness of the illumination
light unit 47, and different states of the white LED including
steady on, flashing, pulsing, etc.

In the indicator mode, the colored LEDs in the indicator
light unit 48 are illuminated (with or without the end user
turning off the white LED in the illumination light unit 47 if
it was on) so that the colored light shines through the lateral
side lens portions 35 and the openings 25 of the top surface
20 along arrows B. In some implementations, as described
in more detail below, indicia (which may include a label
with one or more transparent or translucent openings) may
be affixed to the top surface such that when the colored light
shines through the openings 25 of the top surface 20, the
indicia illuminates a message to the end user alerting the end
user to the particular condition or parameter encountered by
the power tool 100. In some implementations, the colored
LEDs of the indicator light unit 48 illuminate a steady color
that is both directed at the workpiece through the lateral side
lens portions 35 and directed towards the end user through
the openings 25 of the top surface 20. In some implemen-
tations, the colored LEDs of the indicator light unit 48 may
flash or pulse to indicate the condition of the power tool 100
or the parameter encountered by the power tool 100. In some
implementations, the colored LEDs of the indicator light
unit 48 may both illuminate a steady light and flash or pulse.
For instance, the colored LEDs of the indicator light unit 48
may illuminate a steady light through the lateral side lens
portions 35 and a flashing or pulsing light through at least
one of the openings 25 of the top surface 20 directed towards
the end user. In some implementations, the indicator mode
may include the illumination of both the white LED of the
illumination light unit 47 and the colored LEDs of the
indicator light unit 48.

The indicator mode is triggered by a condition of the
power tool 100 and/or by a parameter encountered by the
power tool 100. For example, when the power tool 100
encounters a condition such as a sensed tool kickback
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condition, the tool may automatically implement a protec-
tive action (e.g., reducing or stopping power delivered to the
motor). When this occurs, a signal may be communicated
from the main power tool control PCB 54 through one or
more of the connector wires 42 to the LED PCB 40 to trigger
the indicator mode, which causes illumination of the indi-
cator light unit 48, and may also include turning off or
reducing the brightness of the illumination light unit 47. The
LED PCB 40 may include a controller or other processor
component (not shown) to receive the signals from the
selector button 56 to control the illumination mode and to
receive the signals from the main power tool control PCB 54
to control the indicator mode. In some implementations, a
controller or other processor component on the main power
tool control PCB 54 may control the illumination mode and
the indicator mode. The following U.S. patent documents
describe detecting a tool kickback and implementing a
protective action and are hereby incorporated by reference in
their entirety: U.S. Pub. No. 2020/0114502, U.S. Pat. Nos.
7,410,006, and 8,316,958. Further, U.S. Pat. Pub. No. 2009/
0065225 describes having an indicator LED for indicating
when a kickback condition is sensed and is hereby incor-
porated by reference in its entirety. In other examples, it is
understood that the colored LEDs of the indicator light unit
48 and/or white LED of the illumination light unit 47 may
be programmed to illuminate in various combinations or
patterns to indicate different types of conditions or param-
eters encountered by the power tool 100.

As shown in the exploded views of FIGS. 4-65, the lens
assembly 22 includes a lens 30 and a lens holder 32. In FIG.
5, the connector wires 42 are illustrated as being connected
to and/or plugged in to the LED PCB 40. In FIGS. 6a and
65, it is noted that the connector wires 42 are illustrated as
connecting through the isolator 38, where they would be
connected to the LED PCB 40 in its assembled form.
Referring also to FIGS. 7a-9b, FIGS. 7a and 75 illustrate the
lens assembly 22 in more detail, FIGS. 84 and 86 illustrate
the lens 30 in more detail, and FIGS. 9a and 95 illustrate the
lens holder 32 in more detail. The lens assembly 22, includ-
ing both the lens 30 and the lens holder 32, may be
configured to create the desired lighting effects for the
illumination and indicator modes. The lens assembly 22 may
enable control over the beam(s) of light emitted from the
illumination light unit 47 and/or the indicator light unit 48.
The lens assembly 22, in combination with the LED PCB
and isolator assembly 36, protects LEDs on the LED PCB
40. The lens assembly 22 provides the optics to distribute
and focus the light emitting from the illumination light unit
47 and the indicator light unit 48. In some implementations,
the lens assembly 22 may be formed using plastic compo-
nents for the lens 30 and the lens holder 32 with the lens 30
being created in a first shot of plastic during a manufacturing
process and the lens holder 32 being created in a second shot
of plastic during the manufacturing process. The lens 30
may be made of a transparent plastic to form the lens 30 and
the lens holder 32 may be made of an opaque plastic that
surrounds the lens 30.

As discussed above, the lens 30 includes a center lens
portion 33 and two side lens portions 35. The center lens
portion 33 may include a conical lens 83 or conical-shaped
lens with an opening 84 at the rear side of the conical lens
to enable the light from the illumination light unit 47 to shine
through the conical lens 83. The conical lens 83 distributes
and focuses the light from the illumination light unit 47. The
two side lens portions 35 may include square lenses 85 or
square-shaped lenses with openings 86 to enable the light
from the indicator light unit 48 to shine through the square
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lens 85. The square lenses 85 distribute and focus the light
from the colored LEDs of the indicator light unit 48. The
entire lens 30, including the center lens portion and the side
lens portions may be formed by a single injection molded
piece of transparent or translucent plastic.

The lens holder 32 may be overmolded on the lens 30. The
lens holder 32 includes features that match the shape and
contour of the lens 30 to protect and cover the conical lens
83 and the square lenses 85. The lens holder 32 includes a
conical portion 93 to cover and protect the conical lens 83
and two square portions 95 to cover and protect the square
lenses 85. The conical lens 83 and the conical portion 93
function to direct the light from the white LED of the
illumination light unit 47 in a forward direction only through
the center lens portion 33 and not through the top surface 20
or the openings 25 on the top surface 20. The conical portion
93 and the square portions 95 include openings to enable the
light from the LEDs to shine through them. It is understood
that the lens shapes of the lens 30 and the corresponding
shapes on the lens holder 32 are examples and that other lens
shapes and corresponding shapes may be used.

As shown in the exploded views of FIGS. 4-65, the LED
PCB and isolator assembly 36 includes the isolator 38, the
LED PCB 40, and the heatsink 44. Referring also to FIGS.
104-115, FIGS. 10a and 105 illustrate the isolator 38 over-
molded on the LED PCB 40 in more detail and FIGS. 11a
and 115 illustrate the isolator 38. In some implementations,
the LED PCB 40 and the heatsink 44 are fastened together,
for example, by gluing the LED PCB 40 and the heatsink 44
together. The isolator 38 is overmolded onto the combined
LED PCB 40 and the heatsink 44 and covers the combined
LED PCB 40 and the heatsink 44.

Referring to FIGS. 10a-105, the isolator 38 is shaped to
match the shape and contours of the lens holder 32 so that
the features of the isolator 38 and the lens holder 32 match
to fit together in the housing 10. For example, the isolator 38
includes a circular portion 1093 and two square portions
1095 to match the conical portion 93 and the two square
portions 95 on the lens holder 32. The isolator 38 directs the
light from the LEDs in desired directions. In this manner, the
isolator 38 isolates the light emitted for the illumination
mode from the white LED of the illumination light unit 47
from the light emitted for the indicator mode from the
colored LEDs of the indicator light unit 48. Walled surfaces
are used on the isolator 38 to form the conical portion 1093
and the square portions 1095, which act to block the light
from shining in certain portions and direct the light in
specific directions, as indicated by the arrows C, D, and E in
FIG. 10a and FIG. 1la. The isolator 38 includes two
openings 1005 to direct the colored light from the colored
LEDs of the indicator light unit 48 through the openings 25
in the top surface 20, as indicated by the arrows C. The
openings in the square portions 1095 direct the colored light
from the colored LEDs of the indicator light unit 48 through
the two side lens portions 35, as indicated by the arrows D.
The opening in the conical portion 1093 direct the white
light from the white LED of the illumination light unit 47
through the center lens portion 33, as indicated by the arrow
E.

In some implementations, the illumination light unit 47
may emit light having a first light quality and the indicator
light unit 48 may emit light having a second light quality,
where the second light quality is different than the first light
quality. As one example, as discussed above, the first light
quality may one color (e.g., white) and the second light
quality may be a different color (e.g., red). As another
example, the first light quality may be a first brightness level
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and the second light quality may be a second brightness level
that is different than the first brightness level. As another
example, the first light quality may include a steady light and
the second light quality may include a flashing light.

Referring to FIGS. 12a and 124, FIG. 12qa is a cross
section view of the lens assembly of FIG. 3 taken along
Plane A and FIG. 125 is a cross section view of the lens
assembly of FIG. 3 taken along Plane B. The cross section
view illustrate the assembled components of the light emit-
ting assembly 5, as described above.

Referring to FIGS. 13a-155, another example implemen-
tation of a light emitting assembly 205 in a power tool 200
is illustrated. The light emitting assembly 205 is similar to
the light emitting assembly 5 of FIG. 1 with the following
differences. In this example, the lens of the light emitting
assembly 205 may be an L-shaped lens or an approximately
right angle lens.

The light emitting assembly 205 has a light emitting
housing 210 that is pivotably coupled to the front of the base
213 below the handle. More specifically, in some imple-
mentations, the light emitting housing 210 may be coupled
to the battery receptacle portion 212 of the base 213. The
light emitting housing 210 includes an enclosure 214 with
pivot projections 216 on either side, a front window 218, and
a top window 220. Received in the enclosure is a transparent
or translucent [.-shaped lens or clear cover 222 with a front
portion 224 received in the front window 218 and a top
portion 226 received in the top window. The front portion
224 of the clear cover 222 has a central opening 228 that
receives a conical transparent or translucent LED lens 230.

The LED lens 230 is surrounded by an opaque cylindrical
lens holder 232. Disposed behind the lens holder 232 is a
printed circuit board (PCB) 234 mounted to a thermal pad
236, a heat sink 239, and a rear housing cover 240. Referring
also to FIG. 154, mounted on the PCB 234 is an illumination
light unit 237 that may include a central white LED aligned
with the LED lens 230 and an indicator light unit 238 that
may include two colored (e.g., red) LEDs disposed on lateral
sides of the illumination light unit 237 outside the outer
periphery of the lens holder 232. The LED lens 230 may
have a textured or honeycomb pattern on its front surface to
help diffuse light from the illumination light unit 237. The
light emitting assembly 205 may be operable in an illumi-
nation mode (FIG. 14q) or an indicator mode (FIG. 145). In
the illumination mode, only the white LED of the illumi-
nation light unit 237 is illuminated and white light shines
through the LED lens 230 in a spotlight fashion to illuminate
a workpiece, as indicated by the arrow F. In the indicator
mode, the colored LEDs of the indicator light unit 238 are
illuminated (with or without turning off the illumination
light unit 237) so that colored light shines through the lateral
sides of the front portion 224 of the clear cover 222 and the
top portion 226 of the clear cover, as indicated by the arrows
G. The indicator LEDs can be used to indicate an operation
condition of the power tool, such as the gyro kickback
condition for shutting off power to the motor during a tool
kickback. The colored LEDs may also flash to call the user’s
attention to their illumination.

FIGS. 164-16; illustrate another example implementation
of a light emitting assembly 1605. The light emitting assem-
bly 1605 is similar to the light emitting assembly 205 in
FIGS. 134-15b, except the light emitting housing 1610
includes a closed top surface 1626 and includes two small
windows 1625 through which light from an indicator light
unit is emitted, as indicated by the arrows H. Received in the
light emitting housing 1610 is a lens or clear cover 1622
through which light from an indicator light unit is emitted,
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as indicated by the arrows 1. FIG. 1654 illustrates a cut away
view of the light emitting assembly 1605 illustrating an
isolator 1638. FIGS. 16¢ and 164 illustrate a front view and
a rear view of the isolator 1638 of FIG. 165 with arrows J
indicating the direction the light is directed through the
isolator from an illumination light unit through the center
and with arrows K indicating the direction the light is
directed from an indicator light unit through the sides in the
front and the top. The isolator 1638 includes a center portion
1640 and two side portions 1642. The center portion 1640
may be generally circular in shape and be configured to
direct light emitted from an illumination light, as indicated
by the arrows J. The light directed through the center portion
1640 is isolated from the light directed through the side
portions 1642. The side portions 1642 may be integrally
formed with the center portion 1640 and may include
multiple paths for directing light in multiple different direc-
tions as emitted by an indicator light, as indicated by the
arrows K. The side portions 1642 may include a semi-
circular top portion 1644 for directing light in one direction
and a square front portion 1646 for directing light in another
direction that is generally perpendicular to the light emitted
through the semi-circular top portion 1644.

FIG. 16¢ illustrates an exploded view of the light emitting
assembly 1605 with one example isolator 1638 from FIGS.
165, 16¢, and 16d. The light emitting assembly 1605
includes the light emitting housing 1610, a transparent or
translucent L-shaped lens or clear cover 1622 received in the
light emitting housing 1610, a conical or translucent LED
lens 1630 received in the clear cover 1622, the isolator 1638,
a PCB 1634, a heat sink 1639, a thermal pad 1636, and a rear
cover 1641.

FIG. 16f illustrates an exploded view of a light emitting
assembly 1605' that is similar to the light emitting assembly
1605, except with another example isolator 1638' and a
different clear cover 1622'. The light emitting assembly
1605' includes a light emitting housing 1610', a transparent
or translucent lens or clear cover 1622' received in the light
emitting housing 1610', a conical or translucent LED lens
1630' received in the clear cover 1622', the isolator 1638', a
PCB 1634, a heat sink 1639', a thermal pad 1636', and a rear
cover 1641'. The isolator 1638' differ slightly in design from
the isolator 1638 in that the two side portions do not include
an extra piece on the top of the side portion.

FIGS. 16g and 16/ illustrate the light emitting assembly
1605 of FIG. 16a coupled to a power tool 1600 and being
pivoted between two positions. In FIG. 16g, the light emit-
ting assembly 1605 is pivotably coupled to the base 1613 of
the power tool 1600. The light emitting assembly 1605 is
pivotably rotated within the base 1613 in a first position such
that the light from an indicator light is illuminated and
visible through both the top surface 1626 of the light
emitting assembly 1605 and the clear cover 1622. In FIG.
16/, the light emitting assembly 1605 is pivotably rotated
within the base 1613 in a second position such that the light
from an indicator light is illuminated and visible through
only the clear cover 1622 and not through the top surface
1626.

FIGS. 16/ and 16/ illustrate example label options for the
top surface 1626 of the light emitting assembly 1605 of FI1G.
16a. FIG. 16i illustrates the light emitting assembly 1605
pivotably coupled to the base 1613 of the power tool 1600.
In this example, light, including color light, may shine
through the small windows 1625 of the top surface 1626,
where the small windows 1625 may be transparent or
translucent. FIG. 16; illustrates a label 1670, which in this
example is labelled “E-CLUTCH”. The label 1670 may be
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affixed to the top surface 1626 and be configured to illumi-
nate when the light is emitted through the top surface 1626.
In some implementations, the label 1670 is illuminated with
light shining through the small windows 1625. In some
implementations, the label 1670 is illuminated with light
shining through the top surface 1626 and/or the small
windows 1625. When the light shines through the top
surface 1626, the entire label 1670 may illuminate. In some
implementations, the small windows 1625 may be covered
with a colored translucent cover 1672. Other labels and/or
logos other than “E-CLUTCH” may be used, for instance, to
indicate a particular condition of the power tool 1600 to the
user.

Any of the foregoing light emitting assemblies 5, 605,
1605 may be pivotally coupled to the base at the second end
of the handle of the power tool by a pivot mechanism. As
shown in FIGS. 17a4-174, for example, a pivot mechanism
1700 for a light emitting assembly includes a detent mecha-
nism 1770 (e.g., a detent spring) for retaining the light
emitting housing 1772 in various angular positions relative
to the base and, more specifically, to the battery receptacle
when the light emitting housing 1772 pivots, with FIG. 17a
illustrating an assembled view, FIG. 174 illustrating an
exploded view, FIG. 17¢ illustrating a cut-away assembled
view with the light emitting housing 1772 in a first position,
and FIG. 17d illustrating a cut-away assembled view with
the light emitting housing 1772 in a second position. The
light emitting housing 1772 includes projections 1776 on
either end with a plurality of teeth 1777 on one end that
move with the light emitting housing 1772 as it pivots and
that engage a stationary tooth 1778 on the battery pack
receptacle of the tool. On the other end, the light emitting
housing 1772 is biased laterally toward the stationary tooth
1778 by a detent mechanism 1770 (e.g., a detent spring) on
the opposite side of the light emitting housing 1772. The
detent mechanism 1770 (e.g., detent spring) pushes the
pivoting teeth 1777 on the light emitting housing 1772
toward the stationary tooth 1778 on the battery receptacle as
the capsule pivots relative to the battery receptacle.

As illustrated in FIG. 17d, the geometry or shape of the
light emitting housing 1772 on a first corner 1773 and a
second corner 1774 of the light emitting housing 1772 work
in combination with a first stop surface 1779 and a second
stop surface 1780 in the battery receptacle to limit the
angular travel of the light emitting housing 1772 as it pivots
within the battery receptacle 1790. In some implementa-
tions, the light emitting housing 1772 may travel in an
angular range of approximately zero degrees to approxi-
mately forty five degrees within the battery receptacle 1790
as limited by the first corner 1773, the second corner 1774,
the first stop surface 1779, and the second stop surface 1780.

Referring to FIGS. 18a-18c¢, in another implementation of
a light emitting assembly 1805, the colored indicator LEDs
may illuminate a portion of indicia 1841 on the top of the
base 1813, while still shining through the front portion 1824
clear cover 1822. The indicia 1841 may be located on a user
interface 1842 with a pushbutton switch and other indicators
for selecting a mode of operation of the tool or light. In this
example, the light emitting housing 1810 is fixedly coupled
to the base 1813 of the handle and is not pivotable within the
base 1813. As illustrated in FIG. 184, light may be emitted
through the clear cover 1822 from an illumination light to
illuminate a workpiece, as indicated by the arrow L. The
light emitting assembly 1805 may be fixed at an angle within
the base 1813 such that the light indicated by the arrow L is
directed toward a workpiece when the tool is in use. As
illustrated in FIG. 18¢, light may be emitted through the top
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surface 1826 and the small windows 1825 of the clear cover
1822 from an indicator light that indicates a condition of the
power tool to the user, as indicated by the arrows M.

Referring to FIGS. 19a-19¢, in another implementation of
a light emitting assembly 1905, the user interface 1942 may
instead or in addition have a white indicator LED 1944 for
indicating when the tool is being operated in the illumination
mode and a red indicator LED 1946 for indicating when the
tool is being operated in the indicator mode. The LEDs
1944, 1946 may be mounted on the same PCB as the central
white LED or may be mounted on a different PCB. In this
example, the light emitting housing 1910 is fixedly coupled
to the base 1913 of the handle and is not pivotable within the
base 1913. As illustrated in FIG. 195, light may be emitted
through the clear cover 1922 through the lens 1930 in the
illumination mode, as indicated by the arrow N, and the LED
1944 may be lit to indicate the illumination mode. As
illustrated in FIG. 19¢, light may be emitted through the top
surface 1926 when the tool is in an indication mode, as
indicated by the arrows O, and the LED 1946 may be
illuminated.

Referring to FIGS. 20 and 21a-21¢, another implemen-
tation of a light emitting assembly 2005 is illustrated. The
light emitting assembly 2005 includes a light emitting
housing 2010. The light emitting housing 2010 includes an
enclosure 2014 with pivot projections 2016 on either side.
Received in the enclosure 2014 is a transparent or translu-
cent [-shaped lens or clear cover 2022 with a front portion
2024. The front portion 2024 of the clear cover 2022 has a
central opening 2028 that receives a conical transparent or
translucent LED lens 2030. The front portion 2024 of clear
cover 2022 may have lateral side portions 2050 with a prism
shape for refracting the light from the white LED and/or the
colored LEDs for a wider area of illumination ranging from
approximately 15 degree in FIG. 21a to approximately 30
degree in FIG. 215 to approximately 45 degree in FIG. 21c.

In the following, some examples are described.

Example 1: A power tool, comprising:

a housing containing a motor;

an output member configured to be driven by the motor to
perform an operation on a workpiece;

a handle having a first end portion coupled to the housing
and a second end portion;

a base coupled to the second end portion of the handle;
and

a light emitting assembly pivotably coupled to the base,
the light emitting assembly configured to be operable in
a first mode to illuminate the workpiece and a second
mode to indicate a condition of the power tool respon-
sive to the power tool signaling the condition to the
light emitting assembly.

Example 2: The power tool of example 1, wherein the
light emitting assembly includes a first light unit that
illuminates in the first mode and a second light unit that
illuminates in the second mode.

Example 3: The power tool of example 2, wherein the first
light unit comprises a first LED.

Example 4: The power tool of example 2 or 3, wherein the
second light unit comprises a plurality of second LEDs.

Example 5: The power tool of any of examples 2 through
4, wherein the light emitting assembly includes an
isolator that isolates an illumination of the first light
unit from an illumination of the second light unit.

Example 6: The power tool of any of the preceding
examples, wherein the light emitting assembly includes
a front surface that faces generally toward the work-
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piece and a top surface transverse to the front surface
that faces generally toward the housing.

Example 7: The power tool of example 6, wherein, in the
second mode, the second light unit illuminates through
both the front surface and the top surface of the light
emitting assembly.

Example 8: The power tool of example 6 or 7, wherein the
top surface comprises indicia with a transparent or
translucent portion through which the second light unit
illuminates in the second mode.

Example 9: The power tool of any of examples 6 through
8, wherein, in the first mode, the first light unit illumi-
nates only through the front surface of the light emit-
ting assembly.

Example 10: The power tool of any of examples 6 through
9, wherein the light emitting assembly includes an
isolator configured to isolate light from the first light
unit from light from the second light unit.

Example 11: The power tool of example 10, wherein the
isolator is configured to direct light from the first light
unit toward the front surface and to direct light from the
second light unit toward the front surface and the top
surface.

Example 12: The power tool of any of examples 2 through
11, wherein the first light unit has a first light quality
and the second light unit has a second light quality that
is different from the first light quality.

Example 13: The power tool of example 12, wherein the
first light quality comprises a first color and the second
light quality comprises a second color that is different
from the first color.

Example 14: The power tool of example 12 or 13, wherein
the first light quality comprises a first brightness and
the second light quality comprises a second brightness
that is different from the first brightness.

Example 15: The power tool of any of examples 12
through 14, wherein the first light quality comprises a
steady light and the second light quality comprises a
flashing light.

Example 16: A power tool comprising:

a housing containing a motor;

an output member configured to be driven by the motor to
perform an operation on a workpiece;

a handle having a first end portion coupled to the housing
and a second end portion;

a base coupled to the second end portion of the handle;
and

a light emitting assembly coupled to the base and includ-
ing a front surface that faces generally toward the
workpiece and a top surface transverse to the front
surface that faces generally toward the housing,

wherein the light emitting assembly is configured to be
operable in a first mode in which light having a first
light quality is emitted only from a front surface of the
light emitting assembly toward the workpiece to illu-
minate the workpiece and in a second mode in which
light having a second light quality is emitted from both
the front surface and the top surface of the light
emitting assembly.

Example 17: The power tool of example 16, wherein the
first light quality comprises a first color and the second
light quality comprises a second color that is different
from the first color.

Example 18: The power tool of example 16 or 17, wherein
the first light quality comprises a first brightness and
the second light quality comprises a second brightness
that is different from the first brightness.

10

15

20

25

30

35

40

45

50

55

60

65

14

Example 19: The power tool of any of examples 16
through 18, wherein the first light quality comprises a
steady light and the second light quality comprises a
flashing light.

Example 20: The power tool of any of examples 16
through 19, wherein the light emitting assembly
includes a first light unit that illuminates in the first
mode, a second light unit that illuminates in the second
mode, and an isolator configured to isolate light from
the first light unit from light from the second light unit.

Example 21: The power tool of any of examples 16
through 20, wherein the second mode indicates a con-
dition of the power tool responsive to the power tool
signaling the condition to the light emitting assembly.

Example 22: A power tool comprising:

a housing containing a motor;

an output member configured to be driven by the motor to
perform an operation on a workpiece;

a handle having a first end portion coupled to the housing
and a second end portion;

a base coupled to the second end portion of the handle;
and

a light emitting assembly coupled to the base and includ-
ing a front surface that faces generally toward the
workpiece, a top surface transverse to the front surface
that faces generally toward the housing, a first light unit
received in the light emitting assembly, a second light
unit received in the light emitting assembly, and an
isolator received in the light emitting assembly,

wherein the isolator is configured to direct light from the
first light unit toward the front surface, to direct light
from the second light unit toward the front surface and
the top surface, and to isolate the light from the first
light unit from the light from the second light unit.

Example 23: The power tool of example 22, wherein the
first light unit has a first light quality and the second
light unit has a second light quality that is different
from the first light quality.

Example 24: The power tool of example 23, wherein the
first light quality comprises a first color and the second
light quality comprises a second color that is different
from the first color.

Example 25: The power tool of example 23 or 24, wherein
the first light quality comprises a first brightness and
the second light quality comprises a second brightness
that is different from the first brightness.

Example 26: The power tool of any of examples 23
through 25, wherein the first light quality comprises a
steady light and the second light quality comprises a
flashing light.

Example 27: The power tool of any of examples 22
through 26, wherein the light emitting assembly is
configured to be operable in a first mode to illuminate
the workpiece and a second mode to indicate a condi-
tion of the power tool responsive to the power tool
signaling the condition to the light emitting assembly.

As used herein, the singular forms “a,” “an,” and “the”

may be intended to include the plural forms as well, unless
the context clearly indicates otherwise. The terms “com-
prises,” “comprising,” “including,” and “having,” are inclu-
sive and therefore specify the presence of stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof. The method steps, processes, and
operations described herein are not to be construed as
necessarily requiring their performance in the particular
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order discussed or illustrated, unless specifically identified
as an order of performance. It is also to be understood that
additional or alternative steps may be employed.

When an element or layer is referred to as being “on,”
“engaged to,” “connected to,” or “coupled to” another
element or layer, it may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an
element is referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
elements or layers present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the example embodiments.

Terms of degree such as “generally,” “substantially,”
“approximately,” and “about” may be used herein when
describing the relative positions, sizes, dimensions, or val-
ues of various elements, components, regions, layers and/or
sections. These terms mean that such relative positions,
sizes, dimensions, or values are within the defined range or
comparison (e.g., equal or close to equal) with sufficient
precision as would be understood by one of ordinary skill in
the art in the context of the various elements, components,
regions, layers and/or sections being described.

While certain features of the described implementations
have been illustrated as described herein, many modifica-
tions, substitutions, changes and equivalents will now occur
to those skilled in the art. It is, therefore, to be understood
that the appended claims are intended to cover all such
modifications and changes as fall within the scope of the
embodiments.

What is claimed is:

1. A power tool comprising:

a housing containing a motor;

an output member configured to be driven by the motor to
perform an operation on a workpiece;

a handle having a first end portion coupled to the housing
and a second end portion;

abase coupled to the second end portion of the handle, the
base including a battery receptacle configured to
receive a battery;

a light emitting assembly pivotably coupled to the base,
the light emitting assembly including a first light unit in
which light is emitted in a first direction towards the
workpiece and a second light unit in which light is
emitted in at least a second direction, the second
direction being different than the first direction;

auser interface electronically coupled to the light emitting
assembly, the user interface configured to receive a
selection of a mode of operation of the light emitting
assembly; and

2

10

20

25

30

35

40

45

50

55

60

16

a controller electronically coupled to the user interface
and the light emitting assembly, the controller config-
ured to;
receive the selection and to control the mode of opera-
tion in response to the selection,

receive a signal indicating a condition of the power
tool,

control the first light unit to be operable in a first mode
in which light from the first light unit has a first light
quality to illuminate the workpiece, and

control the second light unit to be operable in a second
mode in which light from the second light unit has a
second light quality to indicate the condition of the
power tool.

2. The power tool of claim 1, wherein:

the light emitting assembly includes an isolator received
in the light emitting assembly, wherein the isolator is
configured to direct light from the first light unit toward
at least one surface of the light emitting assembly to
illuminate the workpiece, to direct light from the sec-
ond light unit toward the at least one surface, and to
isolate the light from the first light unit from the light
from the second light unit.

3. The power tool of claim 2, wherein the at least one
surface includes a first surface that faces generally toward
the workpiece and a second surface that faces generally
toward the housing.

4. The power tool of claim 3, wherein, in the first mode,
the light from the first light unit is emitted from at least the
first surface and, in the second mode, the light from the
second light unit is emitted from at least the second surface.

5. The power tool of claim 4, wherein, in the first mode,
the light from the first light unit is emitted only from the first
surface and, in the second mode, the light from the second
light unit is emitted only from the second surface.

6. The power tool of claim 2, wherein the light emitting
assembly is configured to be operable in the first mode and
in the second mode simultaneously.

7. The power tool of claim 2, wherein the condition of the
power tool comprises a kickback of the housing.

8. The power tool of claim 1, wherein:

the light emitting assembly includes an isolator,
wherein the isolator includes:

a first light path to direct only light from the first light
unit through a first opening, and

a second light path isolated from the first light path to
direct only light from the second light unit through a
second opening.

9. The power tool of claim 8, wherein the light emitting
assembly further comprises a third light unit and the isolator
further comprises a third light path isolated from the first
light path to direct only light from the second light unit
through a third opening.

10. The power tool of claim 9, wherein:

the first light path is disposed in a center of the isolator,
and

the second light path and the third light path are disposed
on either side of the first light path.

11. The power tool of claim 9, wherein the isolator
includes a first wall separating the first light path from the
second light path and a second wall separating the first light
path from the third light path.

12. The power tool of claim 9, wherein:

the first opening directs the light from the first light path
in the first direction, and
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the second opening and the third opening direct the light
from the second light path and the third light path in the
second direction, the second direction being different
than the first direction.

13. The power tool of claim 8, wherein:

the first light unit includes a light having a first color, and

the second light unit includes a light having a second

color, the second color being different than the first
color.

14. The power tool of claim 1, wherein the user interface
includes a switch to receive the selection of the mode of
operation and at least one indicator to indicate the mode of
operation.

15. The power tool of claim 14, wherein the at least one
indicator includes multiple lights to indicate the mode of
operation.

16. The power tool of claim 14, wherein the switch
includes a selector button, wherein sequential actuations of
the selector button cycle through a plurality of modes of
operation.

17. The power tool of claim 1, wherein the user interface
is disposed on a top surface of the battery receptacle.

18. The power tool of claim 1, wherein the mode of
operation includes multiple illumination modes, the multiple
illumination modes each having a different brightness.
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